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INTRODUCTION
While it is generally recognized that formalin (formaldehyde) is a frequent
sensitizer, the actual number of reports dealing with formaldehyde sensitivity
is few; consequently, information regarding the specificity of the sensitivity is
quite limited. Horsfall (1), in a detailed study of one individual who had an
exquisite eczematous sensitivity to formaldehyde, found that despite the fact
that this person reacted to formaldehyde in dilutions up to 1:8,000,000, no
sensitivity was manifest to any other aldehydes. Rappaport and Hoffman (2)
studied one person who displayed an immediate wheal type of sensitivity towards
formaldehyde and who also reacted to many other aldehydes. We recently had
the opportunity to observe five nurses, all of whom had developed an eczematous
sensitivity to formalin. Because of the paucity of reports and because of the
differences in the findings of the above two reports, we thought it worthwhile to
record our findings on this group.
CASE MATERIAL
The five patients were all young females between 20 and 30. Four were white
and one was Japanese. All were nurses, either graduate or in training. None of
them had any skin trouble until after two or three months of handling thermom
eters which were kept immersed in a 10% formaldehyde solution. They then
noticed the development of papules and vesicles on the fingers. In some of them
the dermatitis also involved the face. All of them suspected the formaldehyde
and had noticed that when they were away from work, their hands would
improve. The cases were all treated symptomatically and since the hospital
has discontinued the use of the formaldehyde solution for storing thermometers,
none of the patients has had further trouble.
INVESTIGATION AND DISCUSSION
It was decided to determine how sensitive the patients were and to ascertain
how specific, from the chemical point of view, the sensitization was. Table 1
lists the results of quantitative patch testing with formaldehyde and of patch
testing with some miscellaneous aldehydes and other chemicals. It will be seen
that the sensitivity in no case was too intense, as none of our subjects reacted to
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a dilution of formaldehyde higher than 1:200. It will also be noted that the
sensitization was quite specific in that we did not get reactions to any other alde-
hydes. It will, however, be noted that we did get reactions to cinnamon oil and
to citronellal. We feel that the citronellal was a mild primary irritant inasmuch
as several formaldehyde insensitive controls reacted to this material. The control
subjects did not react to any of the other solutions. The interpretation of the
cinnamon oil reactions is more difficult inasmuch as most of the formaldehyde
insensitive controls did not react to this material as used; but from the chemical
point of view, it is difficult to understand why formaldehyde sensitive individuals
should react to cinnamon oil, even though this is principally cinnamic aldehyde,
TABLE 1
Patch Test Results
3. L
48 hr. 72 hr.
SM.
48 hr. 72 hr.
SSS.
48 hr. 72 hr.
J.K.
72 hr.
H.
48 hr.
Formaldehyde 1:2oaqueous.. wk. + + st. + st. + 0 wk. + + st. +
Formaldehyde 1:100 aqueous. 0 wk. + + st. + 0 0 0 +
Formaldehyde 1:200 aqueous. 0 wk. + 0 + 0 0 0 0
Formaldehydel:500aqueous. 0 0 0 0 0 0 0 0
Acetaldehydel:100 aqueous.. 0 0 0 0 0 0 0 0
Benzaldehydel:loacetone... 0 0 0 0 0 0 0 0
Cinnamon Oil 1:20 acetone.. wk. + + ? + 0 wk. + 0 +
Citronellal as is wk. + + ? wk. + 0 0 0 +
Formic Acid 1:100 aqueous.. 0 0 0 0 0 0 0 0
Paraldehyde 1:100 aqueous.. 0 0 0 0 0 0 0 0
0 means test was unequivocally negative.
? means that there was a questionable reaction present.
Wk. + means that there was a definite reaction present but that it was mild.
St. + means that there was a marked vesicular reaction present.
Controls were negative to all the above tests except the citronellal.
and not react to other aldehydes more closely related chemically. We had hoped
to investigate this further, but \ve were not able to.
It would appear from our work and that of Horsfall that the person with an
eczcmatous formaldehyde sensitivity has a marked specificity with respect to
the sensitivity, whereas the person with an urticarial formaldehyde sensitivity
does not, assuming the results obtained in the one case tested are generally true.
Table 2 gives the results of intradermal testing with dilutions of formaldehyde
and also the results of intradcrmal testing with formolized protein made accord-
ing to the method described by Horsfall, human serum albumen being used for
the conjugation. Horsfall stated that his formolized protein contained no free
formaldehyde. Ours, however, apparently contained free formaldehyde in
approximately 1:5000. Because of the fact that our formolized proteins contained
some free formaldehyde, at the time they were injected, control tests were done
with solutions of free formaldehyde at 1:2500, 1:5000, and 1:7500. By and large
ECZEMATOTJS SENSITIVITY TO FORMALDEHYDE 461
the formaldehyde sensitive subjects gave delayed intradermal reactions to the
solutions of free formaldehyde and less definite reactions to the formolized
proteins. Control subjects did not react to either. No immediate wheal reaction
was noted either in the sensitive subjects or in the controls. Because of the
ambiguity of the above reactions we do not believe we are in a position to assert
that our formaldehyde sensitive subjects displayed a delayed tuberculin-like
sensitivity to an in vitro formolized protein. Horsfall's subject displayed immedi-
ate wheal reactivity to such a protein.
An important point which we do not believe is sufficiently well appreciated
was brought out as a by-product of our study and is shown on Table 1. This is
TABLE 2
48-Hour Reactions to the Intradermal Injection of Formaldehyde and Formaldehyde Protein
J.B. SK. J.K. H.
Formaldehyde:
1:200 aqueous st + st + + 0
1:500 aqueous + st + + wk +
1:1000 aqueous wk + st + + 0
1:10,000 aqueous 0 + wk + 0
Formolized Protein:
Seitzed + wk + ? —
Unseitzed 0 wk + ? —
Formaldehyde:
1:2500 saline + st + + —
1:5000 saline wk + + + —
1:7500 saline 0 + wk + —
0 means test was unequivocally negative.
? means that there was a questionable reaction present.
Wk. + means that there was a definite reaction present but that it was mild.
St. + means that there was a marked vesicular reaction present.
Controls were negative to all of the tests except for a few equivocal reactions to the
strongest concentrations of the formaldehyde.
that the delayed type of reaction, either patch or intradermal, can be slow in
appearing, especially when either the sensitivity of the patient is low, or when
the concentration of the antigen is weak. It will be noticed in the table that in
no case was the 72-hour reaction less than the 48-hour, and in several cases where
no reaction was manifest at 48 hours, one was apparent at 72 hours. This point
is of practical importance in that oftentimes patch and intradermal tests are
read at 24 hours and are rarely looked at beyond 48 hours. This will lead, in our
opinion, in many instances to the missing of weakly positive reactions.
The slow appearance of reactions in weakly sensitive people or when allergens
are used in high dilution has been commented upon before. For example, Bonne-
vie and Bjornstad (3), in speaking of tuberculin tests, state, "In every case the
reaction is observed at least one week and most often longer, as the reactions to
weak doses are frequently greatly delayed." While no complete explanation can
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be given for the delay, it is likely thnt the interaction of a small nmount of anti-
gen or antibody, or both, does not rapidly yield sufficient consequences so as to
be grossly evident. Such a phenomenon has its parallel in in vitro serologic mani-
festations. For instance, Treffers (4), in discussing precipitin reactions states,
"The rate of appearance of a precipitate is markedly influenced by the volume
of the system, being slower as the reactants are diluted. . . .In dealing with very
weak sera it is important that sufficient time be allowed for the precipitate to
form; 7 to 10 days at 0°C. may be necessary."
SUMMARY AND CONCLUSIONS
1. A 10% formalin solution is a reasonably potent eczematous sensitizer and
consequently is not a suitable solution in which to keep thermometers immersed.
2. Formaldehyde sensitivity of the eczematous variety seems to be quite
specific.
3. The importance of waiting a sufficiently long time—72 or more hours—
bef ore reading delayed reactions when either the sensitivity is low or the dilution
of the antigen is high, is stressed.
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